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OOBEKT uccien0BaHnus — MOBEICHHUE LIEH KPUIITOBAIIOT HA KPUIITOPBIHKE.

Lenp pa®oThl — HCCIEOOBAHUE METOJOB MAUIMHHOIO OOy4YeHHs IS
IPOTHO3UPOBAHUS LIEH KPUIITOBAIIOT U OCTPOEHUSI AaBTOMATHU3UPOBAHHOW TOPrOBOM
CUCTEMBI Ha UX OCHOBE.

B mnpouecce paboTel ObLIM pacCMOTPEHBI OCOOEHHOCTH KPUMTOBAIIOTHOTO
PBIHKA, IPOBEJEH aHAIU3 ClIEUU(DPUKA BPEMEHHBIX PAIOB U METOJOB UX 00paOOTKH.
N3yuensl u peanuzoBanbl Moaenu nporuozupoBanns ARIMA, SARIMAX, Random
Forest, XGBoost, a Takxe HelpoceTeBble moaxoasl Ha 06aze LSTM u GRU.
HccnenoBanbl TexHuueckue nuaukaropsl Ha npumepe RSI, Bollinger Bands, MACD,
KOTOPBIE UCIIOJIb30BAIUCH B pa0OTE B KAUECTBE BXOIHBIX MPU3HAKOB.

Pa3pabotana cuctema HPOTHO3WPOBAHUS LEH KPUIITOBAIIOT C MOAYJbHON
apXUTEKTYpOH, BKJtOHaromas OJOKM cOopa JaHHBIX, MpeaoOpadOTKH, 00yyeHus
MoOJieNIeld, OLEHKH KayecTBa TMpEJCKAa3aHUW U TeHepaluud TOPrOBBIX CHUTHAJOB.
Hcnonb3oBaH moaxo/ KOHPUTypallMOHHOTO yiipaBiieHus Ha 6a3ze Hydra.

B pamkax oueHku 3 PpeKTUBHOCTH MOJIeNIel MPOBEIEHA CUMYJISLIAS TOPTOBIIH C
VCIIOJIb30BaHUEM CO3/ITaHHBIX TOPTOBBIX CTPATETUM HA NCTOPUYECKHUX AaHHBIX 110 BTC
u ETH. Mogenu LSTM u GRU noka3zanu Hawnydiine pe3yiabTaThl KaK 0 TOYHOCTH
MIPOTHO30B, TaK U MO JOXOAHOCTU CTPATETrUu.

[TonyuyeHHble pe3yabTaThl JEMOHCTPUPYIOT NPAKTUYECKYIO MPUMEHUMOCTh
METO/JIOB MAIIMHHOTO OOy4YeHHsI i1 CO3/aHHUS HMHTEIUIEKTYaJbHBIX CHUCTEM
NOAJIEP)KKMA TOPTOBBIX PEIICHWM Ha KPUNTOBATIOTHBIX pbIHKaX. [lpemanoxeHs
HaIpaBJIeHUs JJi JalbHEHIIero COBEpUICHCTBOBAHUS CUCTEMBI.
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AG'exT nacienaBaHHS — MABOJ31HBI KPHINTABAIIOT Y KPBIITAPBIHKY.

MbTta mpanbl — BBIByYUSHHE MeTajay MallblHHAra HaBYYaHHS IS
IparHa3aBaHHs KOIITay HAa KPUIITOBAIIOTY 1 CTBAPIHHA ayTaMaTbl3aBaHail TaH1IEBAN
CICTOMBI, 3aCHAaBaHaH Ha 1X.

B xox3e BblkaHaHHS paOoOThl ObUTl  pa3riiepkKaHbl acaliiBacll PBIHKY
KPBITITABAIIOT, MPABEI3€HbI aHaJII3 CIIeIbI(iKi YacaBbIX pagoy 1 MeTaiay ixX anpaioyki.
JacnenaBansl 1 pranizaBanbl Maadil nparHazaBadHs ARIMA, SARIMAX, Random
Forest, XGBoost, a Takcama HeipaceTkaBaHbls naabsixoasl Ha 6aze LSTM 1 GRU.
BriBy4yaHbl TOXHIUHBISA 1HIbIKaTaphl Ha npeikianze RS, Bollinger Bands, MACD, sikis
BBIKAPBICTOYBAJICS ¥ SKACLI YBAXOIHBIX MIPBIKMET.

PacnpanaBana cictaMa mparHa3aBaHHS LPH KPBINTaBAIOT 3 MOJAYJIbHAl
apxITIKTypail, sAkas Ykirodae OJOKI 300py [aHbIX, NEpaanpanoyki, HaBy4YaHHS
MaJpIISTy, alPHKI SKaclll MparHo3ay 1 reHepanbll rauaiEBbIX CirHaiay. BoelkapbIcTaHbl
najbpIxo1 KaHdiryparplitHara kipaBanus Ha 6a3e Hydra.

VY Mexax ampHKi dQeKThIYHACIT MaJdJisly MpaBen3eHa CIMYJISIIbIS TaHJIo 3
BBIKAPBICTAHHEM CTBOPAHBIX TaH/JIEBBIX CTPATATIN Ha rictapeiuHbix nanbix na BTC 1
ETH. Mamm LSTM 1 GRU mnakasami Haijgenmbld BBIHIKI SIK A JaKJIaJHACI
IparHo3ay, Tak 1 na AaxoAHaclll CTpaTarii.

ATpBIMaHbIsl BBIHIKI JIDMAHCTPYIOIb MPAKTHIYHYIO MPBIMSIHIMACIL MeETajay
MalllblHHAara HaBY4YaHHS [IJI1 CTBAapAHHS 1HTAJIEKTyaJbHBIX CICTOM MaATPBIMKI
TaHIEBBIX PAIPHHAY HA PBIHKY KPbINTaBaltoT. [IpamanaBansl HanmpamKi Jainenrnara
YyAaackaHaJeHHS CICTAMBI.
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The object of the study is the behavior of cryptocurrency prices on the crypto
market.

The purpose of the work is to study machine learning methods for predicting
cryptocurrency prices and building an automated trading system based on them.

In the course of the work, the features of the cryptocurrency market were
considered, the specifics of time series and methods of their processing were analyzed.
Prediction models ARIMA, SARIMAX, Random Forest, XGBoost, as well as neural
network approaches based on LSTM and GRU have been studied and implemented.
Technical indicators are studied using the example of RSI, Bollinger Bands, MACD,
which were used in the work as input signs.

A system for predicting cryptocurrency prices with a modular architecture has
been developed, including blocks for data collection, preprocessing, model training,
prediction quality assessment, and trading signal generation. The Hydra-based
configuration management approach is used.

As part of the evaluation of the effectiveness of the models, simulation of trading
using created trading strategies based on historical data on BTC and ETH was carried
out. The LSTM and GRU models showed the best results both in terms of forecast
accuracy and strategy profitability.

The results obtained demonstrate the practical applicability of machine learning
methods for creating intelligent trading decision support systems in the cryptocurrency
markets. Directions for further improvement of the system are proposed.



